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INTRODUCTION

The following report described sampling and results thatenmaised on the Fiscal Year 2(Rdsearch

and Monitoring Plan (Appendix AJhe Research Plan is organized around program elements and

research questions that have been reviewed by the Creeks Advisory Committee (CAC). The Research and
Monitoring Program is adaptive, and as questions are answered or modified, sampling strategigs ch

as well. The program elements and research questions are provided below. Where possible, the report

is organized around the research questioiifie primary purpose of this report is to serve as an

internal record of data collection and analysis. €aise see the Creeks Division 268006 report for a

discussion of methods, information on water quality criteria, and a glossary of monitoring terms.

WATER QUALITY MONRIQG PROGRAM GOALS

The goals of the monitoring program are to:

1. Meet monitoring requirenents for grants.

2. Meet General Permit monitoring requirements.

3. Quantify the levels (concentratiofiux, or load) of microbial contamination and chemical
pollution in watersheds throughout the city.

4. Evaluate impacts of pollution on beneficial uses of csesahkd beaches, including recreation
and habitat for aquatic organisms.

5. 9@ tdz S GKS S¥FFSOA@®SySaa 2F (GKS /AdeéQa N
which includes collecting baseline data for future projects.

6. Identify sources of contaminangnd pollution in creeks and storm drains.

7. Evaluate longerm trends in water quality.

&
Q)¢

The underlying motivatiorbehind the monitoring program is to obtain information that the City can use
to:
1. Develop strategies for water quality improvement, includimgpritization of capital projects

and outreach/education programs.
2. Communicate effectively with the public about water quality.

CHANGES FOR FISCBAR/ 2014
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requirements in the new Phase Il Small MS4 Galigrmit (General Permit). In addition, the State has
become more rigorous in monitoring requirements for grfumded projects. Some of the specific
requirements for General Permit monitoring are yet ® tetermined (see below). In addition, the
Creeks Division has begun several new projects that require baseline monitoring. Therefore, the main
changes in the upcoming year are:

1. Update the program goals and elements to include meeting grant and GenenaitPer
requirements.

2. Update the program based on new General Permit requirements for lllicit Discharge
Detection and Elimination (IDDE) and Monitoring, includingdéneslopment of a State



certified Quality Assurance Project Plan and submittal of monitoratg tb a Waterboard
database.

3. Focus the FY 2013 Water Quality Report eapping up data analyses for monitoring
efforts that will not be maintained, especially for restoration and water quality
improvement projects.

4. Update Source Tracking tocus onLaguna Channel Watershed, pathogens, and the UCSB
SIPP project.

5. Update Project Assessment to focus on the Bird Refuge, Mission Lagoon Restoration, Upper
Arroyo Burro Restoration, and Las Positas Creek Restoration Projects.

KEY FINDINGS

BEACH WARNINGS

Drougtt conditions have led to a reduction in beach warnings, based on weekly indicator bacteria tests
by Santa Barbara County, at Arroyo Burro Beach and East Beach at Mission Creek. During 2012 and
2013, Arroyo Burro Beach and East Beach at Mission Creek liag n@any warnings posted compared

to years with normal rainfall amounts. The reduction in wet weather beach warnings is due to fewer rain
events, with associated discharge of high levels of indicator bacteria, whereas the reduction in dry
weather warning is due lower base flows and less frequent lagoon breaching (opening) during dry
years.

Previous data analysis by the Creeks Division has demonstrated the impact of lagoon openings on beach
warnings. When closed, the sand berms act to slow and filtekkadés=harges. During years with less

rainfall, low summer base flow in creeks leads to more frequent closing of sand berms by waves and
longshore currents. Deliberate breaching by beachgoers can always occur, but the berms close more
quickly during periodeshen lagoon inputs are lower. The frequencies of beach warnings at Leadbetter
Beach and East Beach at Sycamore Creek are less sensitive to yearly rainfall because the creeks located
at these beaches rarely discharge directly to the ocean, except durigy Istorms.

| FIRST FLUSH STORMNVIDRING
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(the latest first flush storm since the Creeks Division began sampling). Samples were collected from the
integrator sites (most downstream location above tidal influence) at Arroyo Burro, Mission Creek,

Laguna Creek, and Sycamore Creek. Samples were also collected at four sites where runoff enters the
Bird Refuge. Samples were tested for metals, hydrocarbongctarits, nutrients, and toxicity, with

most results being low or normal for our creeks. As seen previously, almost all pesticides and herbicides
were not detected. However, three newer pesticides were found consistently in the samples. Dichloran,

a pyrethoid pesticide used as a fungicide on food crops, was found in all eight samples. Sumithrin, a
pyrethroid used most frequently in mosquito abatement products, was found at six sites, including two
discharges to the Bird Refuge. As discussed below, thipauomd was also found during sediment



testing of Bird Refuge samples in FY 14. Last, imadochlorid, a neonicotinoid pesticide known to harm
bees, was found in all four integrator sites tested (because this was the first year that neonicotinoids
were tested,only the integrator sites were sampled for imatochlorid). Due to the consistent results
across sampling sites, despite different land uses, these results are possibly suspect and may be due to
laboratory problems. Follow up sampling will be conducted i3 determine if sumithrin and
imatochlorid continue to be detected, and if so, what the impacts and sources may be.

Imidacloprid

As discussed above, the neonicotinoid pesticide imidacloprid was found at all four integrator sites during
the first flushsampling event. Imidacloprid is thought to harm pollinators and cause colony collapses in
honeybees. When the storm monitoring results were received, concentrations were compared to the
US EPA toxicity thresholds for aquatic organisms, and it appeaaedrdek levels were far too low to

cause toxicity problems. However, recent research in Europe, where the use of neonicotinoid
compounds have been blocked by a moratorium, has shown that imidacloprid may be responsible for
large-scale reductions in aqtia insect populations and subsequent reductions in bird species that feed

on insects. The Creeks Division has followed up on this potential concern with outreach and additional
G6SadAay3ao I a8S3aYSyid Io02dai (KS LiJtodused RésStsfeogi / A G e ¢
limited dry-weather sampling showed no imidacloprid in rstiorm flows. Additional storm testing was
conducted in November 2014 and results will be shared during the June 2015 update to the Committee.

|BIRD REFUGE

High nutrient levelsshallow depths, and low levels of dissolved oxygen are key water quality issues at

the Bird Refuge. Eutrophic conditions (an increase in algal growth araffdresulting in low dissolve

oxygen) can lead to the release of noxious odors. The mostrécénti A y{ S@Syié¢ 2 OO0dz2NNBR
In September 2012, the Parks and Recreation Department began a pilot project to test the ability of

enhanced circulation to improve water quality and prevent noxious odors at the Bird Refuge. The Creeks
Division hasantinued to monitor the pilot project and seasonal water quality patterns.

Two years of weekly sampling in the Bird Refuge have demonstrated very consistent algal blooms, with
subsequent dieoff and decay. Despite periods with extremely low dissolved exygvels throughout

the water column, extending from the sedimewater interface to the water surface for up to two

weeks at a time, no large stink events have occurred. It is likely that high levels of certain types of
bacteria that consume hydrogenlfide and methane, gases which contribute to odors, may be
responsible for preventing odors. During Winter 2013, a high population of zooplankton, called
Daphnia developed. The zooplankton were able to consume the algae present and the water was
relativey clear for two months. This pattern has not been repeated thus far in 2014.

Summer sediment sampling at five sites in the Bird Refuge was conducted to inform potential future
projects, such as dredging. As discussed above, one pesticide found acrsamstiles was the

pyrethroid pesticide sumithrin, which is used predominantly in mosquito abatement products. Despite
extensive research about pesticide use in the local area, no sources of sumithrin were identified. The
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Vector Control District has reliechdio-control methods for mosquito control over the past several
years and chemical products have not been used. In FY 15, further testing will be conducted in order to
investigate the sumithrin results.

PERMIT REQUIREMENTS

Work conducted in support of thPhase Il General Permit monitoring requirementdude consultation
with the Regional Board about monitoring requirements.

GRANT REQUIREMENTS

Calculations wereompleted for the Parking Lot@mwater Infiltration Project.

PROGRAM ELEMENTS AHSEARGCBIUESTIONS

GRANT PROJECT MONRTNOG REQUIREMENTS

1. Parking Lot Storm Water Treatment Demonstration Project
a. Calculate the load of pollutants infiltrated during 2018 rain events at six parking
lot sites, based on Event Mean Concentration results from F3 i&3ults.
b. Maintain HOBO data loggers and graph results.
c. Provide information for grant reporting.
d. Monitor and report according to approved Monitoring Plan/Quality Assurance
Project Plan

NPDES PERMIT REQUERTS: PHASE Il SMMAUS4 GENERAL PERMIT

Manynew requirements are specified in the General Permit. Requirements relevant to the Research and
Monitoring Program have been copied from the General Permit and pasted below.

1. lllicit discharge, detection and elimination.



E.9.a. Outfall Mapping

(i) Task Description — Within the second year of the effective date of the permit, the
Permittee shall create and maintain an up-to-date and accurate outfall map'. The
map may be in hard copy and/or electronic form or within a geographic information
system (GI3) the development of the outfall map shall include a visual outfall inventory
involving a site visit to each outfall. Renewal Permittees that have an existing up-to-
date outfall map that includes the minimum requirements specified in Section
E.9.a.(ii)(a-e) are not required to re-create the outfall map. This does not exempt
Renewal Permittees with an existing outfall map from conducting the field sampling
specified in Section E.9.c.

(i) Implementation Level - The outfall map shall at a minimum show:

(a) The location of all outfalls™® that are operated by the Permittee within the urbanized
area, drainage areas, and land use(s) contributing to those outfalls that are
operated by the Permittee, and that discharge within the Permittee’s jurisdiction to
a receiving water. Each mapped outfall shall be located using coordinates
obtained from a global positioning system (GPS) and given an individual
alphanumeric identifier, which shall be noted on the map. Photographs or an
electronic database shall be utilized to provide baseline information and track
operation and maintenance needs over time.

(b) The location {and name, where known to the Permittee) of all water bodies
receiving direct discharges from those outfall pipes.

(c) Priarity areas, including, but not limited to the following:

1)

2)
3)
4)
2)
6)
7

8)

Areas with older infrastructure that are more likely to have illegal
connections and a history of sewer overflows or cross-connections

Industrial, commercial, or mixed use areas;
Areas with a history of past illicit discharges;
Areas with a history of illegal dumping;
Areas with onsite sewage disposal systems;
Areas upstream of sensitive water bodies;

Areas that drain to outfalls greater than 36 inches that directly discharge to
the ocean; and

Other areas that are likely to have illicit discharges

The priority area list shall be updated annually.
(d) Field sampling stations
(e) The permit boundary

Submerged outfalls or other outfalls that may pose a threat to public safety
and/or that are inaccessible are not required to be inventoried.




E.9.c. Field Sampling to Detect lllicit Discharges

(i} Task Description — Within the second year of the effective date of the permit [=.g.
while conducting the outfall imventory under Section E_9.a.). the Permittee shall sample

amy outfalls that are flowing or ponding more than 72 hours after the last rain event.
The Pemittee shall also conduct dry westher sampling {more than 72 hours since the
last rain event) of cutfalls annually identified as pricrty areas.

(i} Implementation Lewel — The Permitiee shall:

(&) Conduct monitoring’” for the following indicator parameters identified in Table 1 to
help determine the source of the discharge. Alternatively, the Permittee may select
parameters basad on local knowledpge of pollutants of concam in ieu of =ampling
for the parameters listed in Table 1. Modifications and associated justifications
shall be identified within SMARTS prior to conducting field sampling as specified in
Section E.B.c.(i).

Table 1. Indicator Parameters

Indicator Parameters Used to Detect lllicit Discharges

Discharge Types It Can Detect
Parameter .
= Industrial or
Sewage | Washwater - Commercial Laboratory/Analytical Challenges
Water Pl
Liguid Wastes

Ammonia L 2 = O = Can change into other nitrogen forms
as the flow fravels to the outfall

Colar = ® o ®

Conductivity = = O = Ineffective in saline waters

Detergents — L] L] o ® Reagent is & hazardous waste

Surfactants

Flugride* e O L [ Reagent is a hazardous waste
Exception for communities that do not
fluzridate their tap water

Hardness ] = = [

pH (o] @ o ®

Fotassium & o] ] [ ] May need to use two separate
analytical techniques, depending on
the concentration

Turbidity = = o =

% Can almost always (>80% of samples) distinguish this discharge from clean flow types (e.g., tap water or natural water). For
tap water, can distinguish from natural water.

& Can sometimes (=50% of samples) distinguish this discharge from clzan flow types depending on regional characteristics,
or can be helpful in combination with anather parameter

2 Poor indicator. Cannot reliably detect illicit discharges, or cannot detect tap water

MiA: Data are not available to assess the ubility of this parameter for this purpose.

Diata sounzes: Pt |

*Fluaride is a poor indicator when used as a single parameter, but when combined with additional parameters (such as

detergents, ammonia and potassium}, it can almost always distinguish between sewage and wash water.




(b} Verify that indicator parameters, as specified in Table 2. Action Level
Concentrations for Indicator Parameters are not exceaeded. Alternatively, the
Permittee may tailor Table 2 to align with parameters based on local knowledge of
pollutants of concern. Modifications and associated justifications shall be identified
within SMARTS prior to conducting field sampling as specified in Section E.9.c.(i).

Table 2. Action Level Concentrations for Indicator Parameters

Indicator Action Level Concentration

Parameter

Ammonia ==50 mg/L

Calor == K00 units

Conductivity == 2 000 pSfcm

Hardness == 10 mg/L as CaCO3 or == 2,000 mg/L as
| CaCo3

pH == 5 or==9

Fotassium == 20 mg/iL

Turbidity == 1000 NTU

(c) Conduct follow up investigations per Section E.9.d. if the action level
concentrations are excesded.

"* The Permittee shall use the Centar for Watershed Protection's guide on lllicit Discharge Detection and Elimination (IDDE) A
Guidance Manual for Program Development and Technical Assistance (aveilable at weww. cwpoorg) or equivalent when developing
an IDDE program. Guidance can also be found at http:'cfpub.epa.govinpdes/stormmwateridde. ofm.

" The Permittee may utiize existing forms such &s the CWP Outfall Reconnaissance Inventory'Sample Gollection Fizld Shest while
conducting the mapping inventory and Field Sampling as specified below, in Section

E.9.c.(hitp/cfpub.epa. govinpdes/stormewaterfidde. cfm).

'® Submierged outfalls or cihar cutfalls that may pose a threst fo public safety andior that are inaccessible are not required to be
inventoned.

" & description of indicator parameter sampling equipmeant is described in Chapter 12- Indicatar
Monitoring in the WP IDDE: Guidance Manual found at:

hitp-i/www. epa.govwnpdes/pubsiidde  menushsitheppendices. pdf. Sampling may be conducted using field
test kits.

GENERAL PERMMONITORING.

The Monitoring section of the General Permit provides a flow chart and narrative description of
many different potential monitoring requirements. According to the flow chart (with red added
to show Creeks Division status) and descriptiortgrhbelow, the Creeks Division fits in the
category of requiring 303(d) monitoring; however, the specific monitoring requirements will be
determined after consultation with the Regional Board.
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E.13.c. 303(d) Monitoring

All Permittzes that discharges to waterbodies listed as impaired on the 203(d)™ list
where urban runoff is listed as the source, shall consult with the Regional Water
Board within one year of the effective date of the permit to assess whether
monitoring is mecessary and if so. determine the monitoring study design and a
monitoring implementstion schedule. Permittees shall implement monitoring of

303{d) impaired water bodies as specified by the Regional Water Board Executive
Officer.

The following table shows the 2010 303(d) listimgsWater bodies in the City of Santa Barbara. Red font
indicates that urban runoff is listed as the source of the impairment.
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Tablel. 2010 303(d)istings(red font indicates urban runoff as a source)

POLIUTANT

WATER BODY NAME POLLUTANT CATEGORY POTENTIAL SOURCES
Arroyo Burro Creek Escherichia coli (E. cd Pathogens Golf course
Arroyo Burro Creek Escherichia coli (E. cd Pathogens Urban Runoff/Storm Sewers
Arroyo Burro Creek Escherichia coli (E. cd Pathogens Natural Souree
Arroyo Burro Creek Fecal Coliform Pathogens Golf course activities
Arroyo Burro Creek Fecal Coliform Pathogens Natural Sources
Arroyo Burro Creek Fecal Coliform Pathogens Urban Runoff/Storm Sewers
Mission Creek (Santa Barbara County) | Escherichia c(H. coli) | Pathogens Transient encampments
Mission Creek (Santa Barbara County) | Escherichia coli (E. cqd Pathogens Urban Runoff/Storm Sewers
Mission Creek (Santa Barbara County) | Escherichia coli (E. cd Pathogens Habitat Modification
Mission Cree®dnta Barbara County) Escherichia coli (E. cd Pathogens Hydromodification
Mission Creek (Santa Barbara County) | Fecal Coliform Pathogens Habitat Modification
Mission Creek (Santa Barbara County) | Fecal Coliform Pathogens Transient encampments
Mission f@ek (Santa Barbara County) | Fecal Coliform Pathogens Hydromodification
Mission Creek (Santa Barbara County) | Fecal Coliform Pathogens Urban Runoff/Storm Sewers
Mission Creek (Santa Barbara County) | Low Dissolved Oxyge| Nutrients Hydromodification
MissiorCreek (Santa Barbara County) | Low Dissolved Oxyge| Nutrients Removal of Riparian Vegetat
Mission Creek (Santa Barbara County) | Low Dissolved Oxyge| Nutrients Habitat Modification
Mission Creek (Santa Barbara County) | Low Dissolved Oxyge| Nutrients SourcéJnknown
Mission Creek (Santa Barbara County) | Unknown Toxicity Toxicity Urban Runoff/Storm Sewers
Pacific Ocean at Arroyo Burro Beach | Enterococcus Pathogens Source Unknown
Pacific Ocean at Arroyo Burro Beach | Total Coliform Pathogens Source Unknown
Paciic Ocean at East Beabfission Ck. | Fecal Coliform Pathogens Source Unknown
Pacific Ocean at East Béddission Ck. | Total Coliform Pathogens Agriculture
Pacific Ocean at East Béadlssion Ck. | Total Coliform Pathogens Unknown Nonpoint Source
Paciic Ocean at East Beadéhission Ck. | Total Coliform Pathogens Urban Runoff/Storm Sewers
Pacific Ocean at East Béaddission Ck. | Total Coliform Pathogens Nonpoint Source
Pacific Ocean at East Béadlssion Ck. | Enterococcus Pathogens Source Unknown
Paific Ocean at East Bagyctamore Ck.| Enterococcus Pathogens Source Unknown
Pacific Ocean at Leadbetter Beach Total Coliform Pathogens Source Unknown
Sycamore Creek Chloride Salinity Source Unknown
Sycamore Creek Fecal Coliform Pathogens Transient eampments
Sycamore Creek Fecal Coliform Pathogens Natural Sources
Sycamore Creek Fecal Coliform Pathogens Urban Runoff/Storm Sewers
Sycamore Creek Sodium Salinity Source Unknown

Note that upon consultation with Regional Board Staff, the Creeks Divisgralso be required to
conduct Receiving Water Monitoring and/or Special Studies, as described in the General Permit.
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a. Quality Assurance Project Plan

Where applicable, the Permittee shall prepare, maintain. and mplemeant a Quality
Assurance Project Plan (QAFPP) in accordance with the Surface Water Ambient
Monitoring Program.  All monitoring samples shall be collected and anakyzed
according to the Program QAPP developed for the purpose of compliance with this
Crrder. SWAMP Quality Assurance Program Plan (2008) is available at:

hitp:hwnee wiaterboards. ca. goviwater_issues/programs/swamp/docs/gappiqgaprpl 32
208 pdf

A formatted Microsoft Word document that includes guidelines and boilerplate
language for developing the permit QAPP is available at:

hitpe{iwwoe waterboards.ca_gowiwater issues/programs/swampfiools. shimi#ga

Water guality data shsall be uploaded to SMARTS and must conform to California
Environmental Data Exchange Network (CEDEN) Mimimum Data Templates formeat.
CEDEN Minimum Data Templates are also aveilable at: http-/iceden. org’

b. Reporting

(i} Reporting — By the second year Annual Report, the Permittee shall complete and
have available a report (50 page maximwm) that includes a summary of baseline
data collections and discussion of monitoring program results;

By the fifth year Annual Report, the Permittze shall complete and have available a
report (30 page maximum) that includes a comparison of data collection fo baseline
data. and discussion of monitering program results.

At a minimum, the second and fifth year Annual Reports shall include the following
information:

{a} The purpose of the monitoring, brief contextual background and a brief
description of the study design and rationale.

(b} Sampling site{s) locations, incuding latitude and longitude coordinates, water
body name and water body segment if applicable. Sampling design, including
sampling protocol, time of year, sampling frequency and length of sampling.

{c) Methods used for sample collection: list methods used for sample collection,
sample or data collection identification, collection date, and media if
applicable.

(d} Results of data collection, including concentration detected, measurement
units, and detection limits if applicable.

(2} Quantifiable assessment, analysis and interpretation of data for each
mionitoring parameter.

{fy Comparison to reference sites (if applicable), guidelines or targets

(g} Discussion of whether data collected addresses the objective(s) or
question(s) of study design

{h} Quantifiable discussion of program/study pollutant reduction effectiveness.

c. Water quality data submittal.
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Water quality data shall be wploaded to SMARTS and must conform to California
Environmental Data Exchange Metwork (CEDEN) Minimum Data Templates formeat.
CEDEM Minimum Data Templates are also aveilable at: http:fceden.org!

The Creeks Division will review the data subatitequirements and answer the
following questions:

0 Which data should be submitted to CEDEN?

0 Should the existing Creeks WQ Database be modified to support CEDEN
submittal?

0 Should separate databases be maintained?

WATERSHED ASSESSMENT

Research questions:

1.

Is overall water quality, in terms of indicator bacteria and field properties, getting better

over time?

Are pharmaceutical and personal care products (PPCPs) reaching creeks via irrigation runoff
and reclaimed water main breaks?

Is contaminated groundwateat cleanup sites reaching creeks?

What are the background daily cycles of water flow in Santa Barbara creeks? Is there a daily
pumping in or removal of water from Arroyo Burro?

Are new or emerging contaminants detected in dry weather conditions?

STORMMONITORING

Research Questions:

1.

N

What are the highest concentrations of pollutants of concern during storm events,
particularly seasonal first flush storms?

What new or emerging contaminants should be tested? PPCPs from reclaimed.

Is runoff from coal tar sed parking lots more toxic than runoff from asphalt sealed parking
lots?

How do restoration/water quality treatment projects impact water quality during storm
events (see Section E)?

RESTORATION AND WRTBEUALITY PROJECBSEASSMENT

Overall Research Quams.

1.

2.

What is the baseline water quality at future restoration, LID, and/or treatment sites,
particularly as they relate to project design and assessment of project performance?
Do Creeks Division treatment projects result in improved water qualityefiected in pre
and postproject, and/or, upstream to downstream, conditions?
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4.
5.

Do Low Impact Development (LID)/infiltration projects result ingegelopment runoff
patterns? What are the loads of pollutants prevented from entering surface water fiom LI
projects?

What are the mechanisms of project success?

Are installed projects continuing to function correctly?

Projects and Specific Questions

1.

Westside SURF and Old Mission Creek Restoration

a. Isthe UV disinfection equipment functioning?

b. What percentagef flow in Westside Storm Drain is the facility treating?

c. Have habitat scores and index of biological integrity (IBI) scores in Bohnett Park
improved?

Arroyo Burro Restoration, including Mesa Creek Daylighting

a. How does Arroyo Burro Estuary biological grity compare to other estuaries in the
area?

Hope and Haley Diversions

a. Are human waste markers still found in Hope and Haley Storm Drains?

b. What are the loads of fecal indicator bacteria (FIB) that are diverted to the sanitary
sewer by these projects?

Upper Las Positas Creek Project Performance (Storm) and Operation (Dry weather)

a. Do treatment elements (Adams bioswale, East Basin, West Basin) reduce pollutant
concentrations during storms?

b. What is the quality of water discharged during spillover conditi@est Basin, West
Basin)?

c. What are the temporal and spatial patterns of pH, temperature, DO, and conductivity in
the East Basin during dry weather?

d. What is the quality of water released prior to storm events from the East Basin and
West Basin (field paranters, FIB, nutrients, metals, hydrocarbons, pesticides, and
toxicity)? What are the conditions downstream during releases?

McKenzie Park Storm Water Treatment Retrofit (Storm)

a. Are basins functioning correctly?

b. Is the design storm fully infiltrated?

c. What ake rainfall, storage, and draw down patterns?

Debris Screens (Creek Walks)

a. Has the installation of catch basin screens lead to decreased trash observed in creeks?

Mission Creek Fish Passage (Dissolved Oxygen)

a. What are the conditions in creek segments whish spend time waiting for passage
conditions (above or below passages)?

Mission Lagoon Restoration and Laguna Channel Disinfection

a. Lagoon Inputs

i.  What are the nutrient and FIB inputs from the EI Estero Drain?
i.  Have human waste signals been eliminated flomguna Channel inputs? (See
Section F)
b. Lagoon Water Quality
i.  What are the water quality conditions in the lagoon (DO, temperature,
turbidity), at the surface and near the bottom?
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9.

i.  How do parameters respond to lagoon breaching and closing?
iii. How does macralgae cover and biomass change after the lagoon is closed?
iv.  What is the biological integrity of Laguna Channel sediment? (see Section H)
c. What is the daily (weekly) condition of the estuary? Lagoon status, color, amount of
floating algae?
Storm Water Infiltratbn Retrofit Projects (Prop 84). See Section A.

10. Andre Clark Bird Refuge

a. What is the cause of stink events?

b. How is the pilot project performing? Does bioaugmentation help?

c. What are the sources of nutrients during dry and wet weather?

d. Canincreased microbidegradation of organic material in sediment lead to increased
water depth?

e. What is the sediment quality in relation to dredging costs?

11. Las Positas Creek Restoration Project

a. What are the flow patterns in dry and wet weather?

12. Upper Arroyo Burro Restoration

a. Is water being pumped from creek or adjacent groundwater?
b. What is the historical water quality?
c. ldentify any data gaps.

SOURCE TRACKINGALLIDISCHARGE DETBMT

Research questions:

1.
2.
3.

N

Conduct IDDE investigation per General Permit (Section B).
What are tle causes of persistent beach warnings that occur?
Will Laguna Channel and the East Side Storm Drain show that human waste markers have
been eliminated after sewer line repair work is completed? See also Hope and Haley Drains
above.
Are there pathogens psent in Santa Barbara creeks? Are SB beaches suitable for
Quantitative Microbial Risk Assessment (QMRA)?
What types of waste signals are seen in Arroyo Burro, and can outreach effect changes?
(UCSB SIPP Project)
Is RV dumping a consistent problem in S&dgbara?

a. What is the scale of RV dumping (time, volume, percent of RVs in town)?

b. How does RV dumping scale to other fecal inputs, e.g. leaking sewers?
Specific areas of concern: Barger Canyon, Las Positas Creek, Haley Drain
Develop a list of action limifer field parameters.

CREEKS WALKS/CLEAS U

Research Questions

1.
2.
3.
4.

Outfall screening, per guidance in Section B.

Can we see anything unusual in lower Arroyo Burro, regarding flow patterns?

Is the amount of trash in creeks decreasing over time?

Has themstallation of catch basin screens lead to decreased trash observed in creeks?
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5. Can we see any impairment to San Roque Creek, leading to drop in bioassessment scores?

BIOASSESSMENT

Research Questions:

1. How does the biological integrity in our creeks chaager time, in response to
environmental variation?

How does the biological integrity respond to water quality and restoration projects?
What is the biological integrity of estuaries in Santa Barbara?

What is the biological integrity of Laguna Channkia(pport of Mission Lagoon

Restoration Project)

N

W
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GRANT PROJECT MONRTRG REQUIREMENTS

PARKING LOT STORMT™WR TREATMENT DEMORATION PROJECT

| OVERVIEW

The data collectedallowed for an estimate of the pollutant loads infiltratdaly the Project

during rain eventsafter construction. The Cityieasurel the NR 2 SO Q& manoying T A (i &

the storm water runoff for pollutants and toxicity at each site before constructioteti@rmine
the pollutant loads associated with each site and establish a bassimdition.Monitoring was
completed according to the approvedD Sbhrm Water Infiltration Project Monitoring
Plan/QAPPA samplindocation wadgdentified for each site where storm water runafbuld be
collected.Sampling toolplace at each of theix stes during three different stormsGrab

samples were collected during two storms, and composites were collected during a third storm.

Samples wergested forhydrocarbons, metals, bacteria, toxicity, TSS, artdemts. All sample
results were averagetb obtain eventmean concentrabns (EMC). The EMCs wemmpared
among sitesand in general there were no significant differences. Therefore, awiiky EMC
for each pollutant wasised in calculating load reductiobnoad reductions were calculated per
inch of rainfall and for the entire rain year following construction.

PACIFIC OCEAN 0 0204 08 Mies

1

LID Storm Water Infiltration Project
i Project Locations

P i CITY OF SANTA BARBARA

S s C Restoration and Water Cuaity Improverment Divesion

s A Creeks Res Water Cuaity Impe

fear, Creeks

Figurel.Map of project area.
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METHODS

Table2. Constituents Included in Load Reduction Monitoring

Parameter Group

Lab Reporting Limit

Central Coast Waterboard Basin Plan Objective

Fecal Indicator Bacteria 1 MPN/100 mi From AB 411, rather than Basin Plan:
Total Coliform: 1000 MPN/100 ml
E. coli: 400 MPN/100 ml
Enterococcus: 104 MPN/100 ml
Organic Carbon (Dissolved) 1mg/L
Nutrients Waters shall not contain biostimulatory substances in conce
Nitrate (as N) 0.11 mg/L that promote aquatic growths to the extent that such growth
TKN 0.5 mg/L nuisance or adverselgafbeneficial uses.
Total Nitrogen 0.05 mg/L
Total Phosphorus 0.05 mg/L
Total Petroleum HydrocarborZiesel 0.5 mg/L Waers shall not contain oils, greases, waxes, or other similg
materials in concentrations that result in a visible film or cog
surface of the water or on objects in thehaatzruse nuisance
that otherwise adversely affect beneficial uses
Total Suspended solids 1 mg/L Waters shall not contain suspended material in concentratiq

cause nuisance or adversely affect beneficial uses.

Total Metal$
Arsenic 0.02 mg/L for all except
Cadmim 0.0002 mg/L for meyc | 0.03 mg/L
Chromium 0.05 mg/L
Copper 0.03 mg/L
Iron
Lead 0.03 mg/L
Manganese
Mercury 0.0002 mg/L
Nickel 0.4 mg/L
Silver
Zinc 0.2 mg/L
Surfactants 0.1 mg/L 0.2 mg/L
ChlorinatedPesicides (8151A)
2,4,5TP 1-400e g3/ L
2,4D 0.01 mg/L
2,4DB 0.1 mg/L
Dalapon
Dicamba
Dichlorprop
Dinoseb
MCPA
MCPP
Toxicity 0 All waters shall be maintained free of toxic substances in

concentrations which are toxic to, or which produce detrime
physiological responses

in, human, plant, animal, or aquatic life.

Current 303(d) evdiloas use the criteria of test results being
significantly different than the control.

1 Aluminurand selenium were proposed in the MP/QAPPrmittesteziron and sodium were not included in the MP/QAPP but are

included here.

2Reporting limitssimme samples were high due to dilutions performed for sample analysis.
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The following figures show the sampling location at each project®ite. sampling site was

been selected at each parking lot in the Ratjarea (Figure 1). Each sitasgelected to

provide runoff that is inclusive of or represehta of runoff from theparking lotretrofit, while
excluding runoff that will not be infiltrated by the Project. Sampling sites were obselweag

dry weather, and in some cases prepared for samplindi¢pging out areas to place sample

vessels for runoff collection. The sample locations have been documented with GPS coordinates
(TableX) and are mapped below (red arrows in FigrEigure X

Table3. Sampling Locations.

Site Name Sample Site Latitude Longitude
Code

Oak Park Main OAK MAIN 34.427949 -119.727058

Parking Lot

Oak Park Picnic OAK PICNIC  34.428207 -119.727083

Area

Oak Park Stage OAK STAGE  34.427902 -119.727787

Area

Oak Park OAK TENNIS  34.428207 -119.72083

Tennis Court

StevensdPark STEVENS PK 34.446730 -119.735201
Westside WS NEIGHBO 34.419245 -119.710821
Neighborhood

Center

:

PARING L0

7
OAK PARK SOUTHERN LOT
STAGE AND PICNIC AREA

110 DEVGONSTRATION - PERMEABLE PAVER

1

Figure2. OakParkStageArea (left arrow),0OakParkMain Parking Log (center arrowgnd OakPark
PicnicArea(right arrow) sites with sampling locations
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CONSTRUCTION NOTES

CONCRETE CONSTRUCTION
@ e om o s s e
@ e it s o o r o s
e o ik e, v 0 R ST
oo oo

o

i
i

OAK PARK NORTHERN LOT

Figure3. OakParkTennisCourtwith sampling location

=

Figure4. Stevens Park with sampling location.

\Greup Fadera\NGR\Procts — Actra\OX — Parmecie Pave Parkng Lota\Design\Prans & Speci\CO OAX PARK (NORTH LOT)_ABR dwg. 11/30/2012 3,00 P, Yorer, Lowrs
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http://link.springer.com/journal/11356/22/1/page/1
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http://santabarbara.granicus.com/MediaPlayer.php?view_id=72&amp;clip_id=6652
http://pollinatorstewardship.org/wp-content/uploads/2014/12/Morrissey-et-al-2015_Review-neonicotinoids-surface-water-risk-to-aquatic-invertebrates.pdf
http://pollinatorstewardship.org/wp-content/uploads/2014/12/Morrissey-et-al-2015_Review-neonicotinoids-surface-water-risk-to-aquatic-invertebrates.pdf
http://pollinatorstewardship.org/wp-content/uploads/2014/12/Morrissey-et-al-2015_Review-neonicotinoids-surface-water-risk-to-aquatic-invertebrates.pdf
http://www.regulations.gov/#!documentDetail%3BD%3DEPA-HQ-OPP-2008-0844-0121
http://www.regulations.gov/#!documentDetail%3BD%3DEPA-HQ-OPP-2008-0844-0121
http://water.usgs.gov/nawqa/pnsp/usage/maps/show_map.php?year=2011&amp;map=IMIDACLOPRID&amp;hilo=L&amp;disp=Imidacloprid
http://water.usgs.gov/nawqa/pnsp/usage/maps/show_map.php?year=2011&amp;map=IMIDACLOPRID&amp;hilo=L&amp;disp=Imidacloprid
http://water.usgs.gov/nawqa/pnsp/usage/maps/show_map.php?year=2011&amp;map=IMIDACLOPRID&amp;hilo=L&amp;disp=Imidacloprid














































